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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film magnetic head 



which is formed to improve light fringing or to sufficiently suppress 
the light fringing and may be easily produced without complicating the 
structure of the head and a process for producing the same. 
SOLUTION: A build-up part 1a is formed integrally with a lower core 
layer 1 on the lower core layer 1. The build-up part 1a is formed to a 
rectangular shape and the width size T1 of the build-up part 1a 
coincides with the width size Tw of the front end 7a of the upper 
core layer 7. The leak magnetic fields generated from the build-up 
part 1a and the front end 7a do not, therefore, protrude largely from 
the width size Tw which is a track width any more. The light fringing 
is thus suppressed. Since the light fringing is suppressed, the 
occurrence of tracking errors, etc., is prevented. 
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[003 5] Sfc. 04 (c) *CSWftiBS**BW* 

m ^^^06 (a) (c^-rftjH8is©nn«siiQai>) 

^4®*^fi£^SXfS«. ftfiSPO^i- y ^*f|6lM4S 
itft75Fl6jCC*fly0- *>630" *IW6nfc-<*>M*fA 
S£W-r3Uri^*>5 'J>y«:J;»)tffen^c4*< 

50 [0036] ii?iB-f:*->5 «;>^tC». 4»tt-f*Xb3 
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titer ;ucj: t> 5 ')> tfifim^hti*. 

[oo37] 04 (c ) itfK-?mi'XJ*>z 'j>?-c 
«. T%iaT@<D±m<Dnm$!&DW\<)W.bti. mar 

[0038] 06 (a) «C7jVrf£i;*-r*>S 'J 

^^i^soi|ii^£6Ti*5Bufa±gp=ir@©ii^ffi 

[0039]fcftiU C<D^1^^*>3 ';>^4cr. 
HU9JR6nfcet41*f«i. 04 (c) *ij:tf06 (a) 

[ 0 0 4 0 ] 04 ( d ) is <fct>'06 ( b ) {C^"T TSB=J 

[0 04 1] C©SS22U*>3 ';>^-C«. 
•*>„ 

[0 04 2] 06 (b) tcSti^K, l£l§g|5© 

[0043] *fewr«. ^@*J±gP3rjiiiBi 

©StlSjffitf. B?ie±Si53T^Oi|i^ffi<!:a^|3)DiB^'ffi 

[0 04 4] CWJ^K, TgPnTUCCll 
tlt^ZOX: ^i2^aaJi±g|5aTJl<!: 

MnfiSWA^ UK: < < & *) . J: ot«»© J: -5 tc±gp 
3TJf©i|lTj-&-C&i66ft-2> h 7 ? *i|ITw©MffliKc?g 

[0045] ts-^r. ^wrw. » *ihtw 

[0046] t?tsi^4agpA5itlT wiiaiiisjcifiTf 

&Tl£WlT*^^rjf£fi£<*ft-tU*<i;. ±gB3TB 

[0047] ztcm&m&m>iEMBV&*i3B-cmi&$ 
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12 0' <DUmf*}V$>ZCt1fiiti-£L<<\ B«l2^*agP0D 
il£4M#6 0° *>6120' <DW&®f*i<DMmftOLZmL 

[0 04 8] ttc, mMmz&<Dnsz^mi)K 
mommictt^x 1 m&Uc-v 3 my.r~c$> L&i> . 

TSi5=>TJl©±®{C^gS;$ *i*«*4ffl©<!8!4«ffi# 2 * 
10 ©i&£*«rw-e* 4 trance. TSPar)l©±SPt'-Ji/ 

[0 049] £ fc^ijjjjc&W Sffl 1 ©«S6#ffi-Ctt» 

©Jf£l&*-r&. CftKJ:*), TSI?=iT>lCD±ffi©MffliJ 
SP=iTjB«:Sl:^f|fiJ(C2l,^|Bjft*Wr-501^-<a|-> 

s y >tncxm<om.zct m&T^rmtcm 
•c* s„ £ fcSirfan 1 s > yj: f) ^>Mfe#(&] 
[0 05 0] £fc^Hjic*sW4m2©^ii^£-e«. 

> ycer bu c m4 c i cc J: o . msm&SKDmmmicm 
ti^T i*±sp3 T»i©itB^-ffiT w icmtnmt— scs 

40 "C*4. 

[0 05 1 ] 

IftWvmnoBm] JUT. *#£HJCC-5^r0B ; Sr#M 

u-ctttwrs. 0i«, *ftm<DmiommBm<Dmm 
*m-tmrtmm. 0 2 «*%Bj©m 2 omtmmcom 

ii*^-rg|5^4m0t?A4. 0 1 ts£Vm2K.7jK-?mm 

so *fijfflo/t^aio--7 F©±(cwisn-rc^. 
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[005 2] mi tm2iC7jk-mm^ Fe-Ni« 

hi 5 icinbtcv tfsimic, mszT^rm ictkij 
w«aaK3»***» i 3 <tTa»i'-rt' f® 1 4 

*) . T&=>rm i «»Jafi#c3»ms?tT-® i 3 cc**-r-5± 

® t Lxowmz+mmm? » * <t s k s/c&tt . 

TSB=iT® l©Jgffil e©*rfi£T3tt. 5a«,J6£i$3WI 
3H=®1 3CCjrh^T+^fC^*<^fiJc$*l-C^-5„ &*5 

«swBf8»*jfs-?« 1 3«. mz.t.mm&m (sal 
®> . #iai*® (shunt®) . mm&tmmm <m 

[0 05 3] Sf, 01 fc^Vf SJBBK^ K©TSP3 20 
BBrJT® lfCte. )£^K<DSiBffl atf. fflfBTgBaT 
-Tllligpi a©M!Jffll c, lctt, STnSilL^Cc^ 

©iH-*ffiTwt«i2iRiDfcsnr^s. 

sp=3 r® 1 ©±mcc«. mrnrn 1 b , 1 b «fijsnt 

Ir**- *fc«riJ5Lfc«l:$R:. TSISaT® lOJSiBl e 
«. H^T3-c^4S3nr*sO. c©*WffiT3ta*j@ 
SPl a©iB^£Tl<fc9k+#{cAs*< &o"Ct»-5. 13 

r® 1 tefe&egp 2 jW&SSft-c tctcLcom-c 
«. WET»3TJlia»*l £©311©® 
©±{C|p2©®*l«®$n, C©^2©®A5frl3S*ig|5 
2i«c- 3 n>4. 02{C*-rBalB^tiSl52«, TSP^r 

®i tmcm&m&&tmtcxjrtf&.2tix^z. 40 
[0055] 112 (c^-ri?rfa^iagp2 ». *<oiEmm 

ifi&BX&Z. f&fctS. WIBimesp2©PWffi2a. 
2al«Ii«c-,Tfct), **y:/*tfiJifl (±M) 2 

b©itavt-S«Tlt?JgfiX3n-Ct,=.-5. C©«^S 
Tl«, f^-r-5±gP3T@7©$tfflg|57 a©ifirJ-ffiT 
wilili|S)D-C&S. H«ia^aSC2©TSl53r® 
1 (STl©®) li©^SI2cfc¥fflif<C-5Tte»), 

^■©(s-d-&«T2r^fiS3n-ci^o HK^-ri^cc. 
c©©-t&T2«. iuia^*3au2 ©*' + » rmvm 2 b 50 
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©*rm T id; 0 <M: £ < & x c> & „ 
[0 05 6] BufBTSPaT® (HKDH) 1 

^§gP2<t©^Wffil f*"Pffi-c. ^©ta^J-jS^T 

Biria^iii tvmmwwmi b, 1 

btfton>5„ */c> BtrfBTSP^T® lOKll e© 

*§Tfffi». gtriEOfcii«?T3-c$)0> T3»gy?®i f 

(*S^W2c) ©*I^T2<fc0fc+»KA#<^o 
[005 7] *&WXi*. m 1 <tCH2 QftSKBaVv 

lao^^tc. ^©^tmefctt-c**. $>z>wmB 
st&sjicfct,^ +#«c^ F? y>y>:?©#6£©tt) 

tlJ^ft-C^-S^^UC^IM^SeitS. 6 0' 1 
20' XfoZ,. 

[0 05 8] *^-c«01fc«fcO'02CC^-r 
Bbiaasi a ($/c«2 ) ©lS3^r£H^g3a-r^^ + , 
7'm 3 a ©■WKtt'4-C 1 fefr h 3fg?iS©^m-C0^ 

3nri^Ci*5»SL-C^ miie^aSPl a (Sfcfi 
2 ) ©iS S <fS H *5BljfB*" t>^13a ©Mff J: 9 5St> 
i. «raBHtS3l51a (*-5CH3:2) ©SfigOPHSUtCSiCX 
ST5P3T®1 (*B4ffll b*WT*»»<DTapar 
®) <tH7fa^ffigI57 a ^©fflrMne&jw^G^-f < 
tto. 'j>^>y©^©w$[j^***<3S8 

[005 9]Sfc, UtrlBllijtaSB 1 a ( S/ci*2 ) ©WS 

■{ *) >^>^©&£ra«JfW-c#s#. TSPar® i 

©SM 1 e *>6Mi4® 1 b *-C©)^{*IISe!){Cjf < U 

o. TSPar® i ©laascBam*^® 13 <h 1 5# 

CC*tT &±«S/-* K® <h L/-C©^tg;&5<STL.r t/ 
* ^ $?c. ^iTiJ. TSC3T® 1 OTOI 1 b <b 

mm** v^ztmm 2 b afatrnmi t ) i©ra© 

18£4ftK02&;t, 2° A>6 1 0' OfBl^-CfeSCi^ 

[0060] mifB^ffl 1 b omm^&d 2&2° <t «3 
*>/h3C»i> l^tBSPl a (&St^J2) ©SS^65ii>' 
STSPar®l («Mffil b^WTSSP^CTSPar 
®) <b±SP=iT®7 <t©ra-CM*a^W^^L/^-r<>Sc 

■C# * /ci)fB<ffi*4S 1 b ©MiE4fta: 0 2ifi 1 0 ' 

•5Tasar®i «smbdi b*wrsa^©Tsaar 

®) <t±S5=iT®7 £©ra-Ci!ft68W#fS£UC< <>i 
♦). 7^ •;>y>^©fig ; fci9ffiT;*t>-'SC<i:rt5 
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10' J; <5 fuiBTSP^TBl©^. Mi% 

©lCDJSffil e©frj-&T3e##*§< ft9. CfitcJ: 
OTSBarH 1 ©«S«Sia&*fR^» 13 CH 1 5# 

[OO61103B, HZK^aMWBfil'v* K©I I 
I - I I im<DWWBTt>i. ftfc. H3^-r^2 

tf. 0 3 «B 1 K7n-rSI)Sfia«^ » F ©KE0 4 ft*. 

^SB2 (Jfcttla) J &*nVr«. 03fC7jrrJ:5 
5C. H®SP2 (SfcKl a) 0*tfS*|S)©fi3BGd 

[ 0 0 6 2 ] flF#3 «*»tt«»oJi-c*») . CCDMtt 
14Wf4©Jf 3tt. ^gg|52 (SfcBla) ©*f|Sjffil d 

©±. ft 6 o'kitsb^ tb i <Dmmmm 1 b . ibti 

*f©±ffi (i^B6 4i) . fcJ;yfTSP3TBl©Mf|iJS 

8BEtt«fi©»3«. &jB9B2 (SWJla) ©fcfftffi 1 
d±Ktftf^i3ait/TSSh, -e-©MffliJ©SB# 
■e«l^*$nSo *«"HTtt. ntatwmmcoms 

SiO„ Ta,Os, S i,N«. TiO, Ti 
,0 3 , Ti.O,. TiO,, WO,®*!!, *5l>tt2 

[0063] HK#«lMim©«3(D±CCtt. WSMSifl§ 

$6K, itSSitff 4©±5C. Cu^i'OiaffittO^S^ 
j^StttWCCJ;»)3^;bg5*i^S*lTI,»4. C©a 
-OWf5«. ±SIS:3TJi7©SSSB7 b©JSfflfCTJS!jBE 
tt£ft£J:5GC¥ffilflJCJI5J&3ft'ri>.S. 3 

®5©±tc. mmmtm<Dmmmetfmt>nz<i:'>ic 

3 ftr -eur. WiaiffiiSS6©±K:±gp3T 

«. ^--vo^fti'CDffit41WC^fi£3nTte»3. 5feffl 
SC7 a«ftrtaMSg|52 1 a) ©ttfaMl d± 

iC. ¥ + ?:/Ji3 afcrt-l/T&'&Sti. ftJ^SGl 

[0 0 64] EH*5«fcD>H2fC^-r«l; i 5K:. -hgB=>7Jt 
7©SfcJa5g|57 a©itI^tiTw-C*S 0 B?KELfc«fc^ 
tC. C©ipg^Tw<h. ffTGKitaaSl a ($fc«2) © 

f ^*f[fi)ffil d (Sfc«2 b) ©WtfffiTlitt, 
StHCi?L/< (Tw=Tl) $tcmmWL<Bl&Zft. 

ttcmm,* * v y<D i'ltittgtriaT w ( = t 
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gpar)S7©tt^P7 bli, TSI53T)1 1 iiim^iCS 

*t3*iri,>&. ±si5nr)i7±«. r^5^ft4©#e 
mtm-cBf&z titcumm (m^v*^) xmiotix^ 

[0 0 6 5 ] C©-T lsZ?7-H zf^y FT«. n-OUJS 

rm 7 fcsE»ss#«5^^3 n. ¥ + » t'sg i om* 

r. g*3gPla (*fc(i2) <t±g|53T@7©^g|57 
aiOP^A^^iSlieS^tCiO, Kf 1 -* X^fti'© 

FriJ, l^agPl a (g/c{2 2) ©=f * » :7**f[6jffl 

1 d (£fc»2 b) ©itI-tj*Tl<f:±gP3TJS7©5fe«H 
SP7 a©ifiTmTw*5^«:— ScL^/c«(3S^L^fc 

$*tHS©B#&< ft 0 . 7-f >S7>^«ffH-c 
$•5. 

[0066]#K, H ItCTfrtMBMl a©J:5(C. ^ 

©mk#5e6jf£K-c& s <t . mimmm l a t ±SPn T@ 

7©5t*S§|57 a £©|ffl-C&£-r *StliBff(2. 
20 itiTwrtCcaiJ^tcitK**©^. k^^A by 'J>i> 
>^©!6*4«l*lJTSC£*SBllB£ft*. Wcl, 02 
(C7n-riSI§a52©j;^(c. *©Mffl'Iffi2a, 2a*iM#4 
ffiiSoTWt, MI£M^«2a. 2a©|^Me 

[0 06 7] BUlB^SP 1 a ( *fc«2 ) ©j«<* 

14Hi>i, ?:/@3a©JRJ¥©lfS#>6 3te©fSB 
rtrjgfiSS tl. 5 6 tC , T)l l (OmmW lb, l 

b©^ftS02AS2* *F>10' ©$5Bl*J-C&'5£. 

TSP3TJ! I ©±aJJ/-;U h'«<b L-CCm^tSTS-a- 
5CiW^ ^©.fc^K:, *«WtB. 7-/h^>; 

[0 068] ^(C. 04 (a) &1>L@4 (d) 
1>T . 0 l {c^-TTSP^TS l te J;0'^agB l a £7f?*£ 
■T5^t*i*4Xg)«K:giBJ-r2,„ 04 (a) ^ 

?mmttmt<DT®*Tm i *^ (5e§^> « 

40 t?. 0*>fctI^m^T3-C}f5fiS$n-5 o C©TgB3T)l 
l©±«C, SiO,, Ta,0>, Si 3 N,. TiO, T 
i.O,, Ti,O s , TiO,, WO,©#jlM, 

2 jffiB«±©ia^Ms fc«^jiffift ir-cji5j« $ ntam 

ttW*4©J13*s?f^5n-2,„ S i 0,ft£'©#S£tt1tfW 
«. flOCF.JfcBCF.iSI (O.) Kii^X 

5. 

[ o o 6 9 ] it . me^BStttmoji 3 ©±k±sb 

nT®7©5tS3gP7 a*i*I^iTw(C-C^3ni.. M 

50 niftsmi aCDBtittrnt, *-r±sp3r@7©^sas 
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7 a <Dfcvtfflmft<Dmmmmtn<Dm 3 ±tc 

ft, 3 6.cus;x h#if4#&k£i*ft-&. C©<fc5fcl/ 
r . tulB±g(53 TJB 7 ©SfeiSSP 7 a t* . #fiBttttf4©Jf 

[0 07 01 14 (b) "CI*. ±3PaTJS7©5te4§53P7 

a iTSPar® i kvmicft&L-c^z&mmtwom 
ft*. «r»t/fcj.5«:. #ettw*4©®3«:> -/^xv 

i » > ificmm 3 ti 6 7" =7 X vjt 3 ft*: C F 4 $ A: 
«. CF 4 iO J (Dj@-&^X<h{fc^SJt£;*Sac-r0!I^l3:s 

i o,%i'offlttwcM3tiT»^„ *fc. mne 

fc©-C*£fcSb, CC^Xvx-^^^J: 
«3 , TSPa 7JS 1 fc«fc DLkSPa 71 7 fc^T SffcSBti 

[007 1 3 *mi-vmi2tizmiz-7 : 7X-7x.v?-> 

sic^-rj:^^^ ^epr^ (ffifcmaj) ©<&#> 20 
<MTftfts. ^bf9>5^t4^7X-7x^?->i/-e* 

S„ ftoT. 5fe^SP7 a^TSP^TJI 1 £<DISJtC*HaEl, 
Tl»4¥+ y^@3 al*t«IB-7 , 7X-v*xy ^>^,c^Sf 
Sftf. 5t4gSP7 a <tTgB3Ta«!:©ra{C-C. tt^JIST 
w ( = T1) KTg&SftS. 04 (c) Tit. mix-* 

s >j >^,cr. TSP3rn i {csesu i a-tfimmz 
fts. 

[o o 7 2 ] i5ia^^->3 ';>y,c«. ^tt-f^xb;* 

hfcAr (7A-rf» tfXtfffifflSft-S. COWl^U 

*>flgat*nTftft-5#s. c©-Y^->MW©ftse»3,io 

M«3ft££, 4&SfiWfflfc:j;'3. MlBTSParJilcr) 
HlJ^ftS. Ctiicj:«3. fllfBTSP^TJSl .i.afg 

fttcsajwaasti, fria^f ^ ^®3 a cDT«c«. % 

4S8P7 a©iti^ffiTw<!:,i,3f|S]D*i^<4Tl^t-.5*§ 40 
^©^gpi atfSJIMSft*., 
[007 3] &te, -Y s 'J > iADB$f?aSr «t'=&ii© L 
-C. miSBIieSPl a©*3^,4Hi{»i. BUg3+>fX@3 

acDMJKcjt^-c i mtph 3igm&<D-*m-vBm2tiz> 

7 atCfS£4iS7 c. 7 c ft S. 

Till)*!. ±35:3 7^7 ©SfcSfSSP 7 a, *>-,XJ13 
a . *j«t gjgap 1 a ©PaWWctf «f o . BiFfBWffllSfc 50 
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l^ttM *4JJS 8 . 8t>Wi$.StiZ>. 
[0 0 7 41 04 (d) -Ctt. B2^-ft>5 M^CC 
r, TSP^T® 1 icmmw lb, 1 b*iM3<i5. HI 

tcttJteW^XbSft/cAr (Trt-:^) #X#SGM3ft 
#f©#K0 4:J:4 5* tfthl 0' ©iSHf*J-C*£C<fc# 

[0 07 51 $kWUte£V&WVj3ftfrt><<*>ifimi 

$n^i, mmtmm k u . h^sp i a ©hw©t« 

3TJH±S*«, $4to(CfiU«31Ke.n. HiTfBTg^TJI 1 
tctitMBlb. lbAs^SnS. tr*. Ytf^JfflJtft 
S6»4teJ:i>V*>3i;> ^©B^RB MB S 

ftt. fjfBffll4ffil b, 1 b©^.4ftS0 2*S2- *»6 
10" ©3SBF*iK:3ft£t £#sjff$lA>,, S/clHB$,c. 
*2&-f:J-:/3 ';>fCK. ±§P3T)17 05ajSgP7 
a . ft-^13a, ti J: ^eSP 1 a ©MflWStCfm 

t ^«ag|5 1 a <!: ©P5 CC fcl > T . ffi^W^^ltS*^^ L ft 

[00761 fel±0«fc-5(C v 04tC^TMj&^ffi-C« > 
04 (a) CC^;Tge*©ttfil (08#M) ^e.. £"3*0 
4 (b) (c*-rs*14^"-5Xvxy^>^.cj:»3#mt4 
W*4©®3^*-r^o ^©f*. 04 (c) {cr> SiS 
^i°j(cia<,^[aii4 : &w-r-5mi^-f , *>3 -;>^«:<t 
0 . tsp=i 1 <Dm®m**m%mjmKtcm<) iro . 

^+ -?^)13a©T«c5HSSP7 a©ig^ffiTwi S.3fl5] 
CII^Tl«rWrSJ§^«©^iiagPl a*0^t?* 
•So 3e.(C. 04 (d) -Ctt. »«>*isj©*isitt**-r 
€>m2iX-r^>3 y^yccj:*}. TSPnrH 1 CcffliE4iS 
lb, 1 b^fi£r*. lal^JC. 04 (c) (DIIK 

r. f ?m3 atewcimistcmmtftm . 8* 

[0 07 7 1 ^(C0 5 (a) <d) . i06 (a) 

a>6 (b) (cs-^^-r v 02{c^-rstMSSE«'N2' k©t 
SPnr® 1 te«tO-|«aaJ2 *»j«-*-*«ai*ft*naiJB 
tzmw-rz. 05 (a) -c«. ^--^a-rfticDissfis 
$©^14^4*^ v^-r^eux, iti^fftT3©iE 
Hf*»6JifcflgttJWs*» ©Ta5=-T@ (mi© 
is) i^5S$n-&. 3 6{CBlrfBTa53r)i i±«:. u- 
vx vmwmfazt\. nit • mmm!x.*.w*m7 

©sp^c, tsp=»tji i tmtifcfflmnwj y**fc 
wiB^sP2©MWJtcgi3nT^.&u^x 
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<E> 3 teligttfc 5 J: 5 ttJEJS S tir l> * C £ **f * 

[007 8115 (b) KlTjVriMc. buIBTSB^TJI 
1 ©±*> h l^agp 2 ©± ( 5 h tcTSP 3711 felJKDfH 

mtmz. gOCF^fcBCF.ti^fO,) (CJ:S 

m-v&K). ctiicj&ttzimmmiz. sio„ t io 

ajO,, SijN,, T i O, TijO,, Ti 3 O s> Ti 

[ o o 7 9 ] as ( c ) -ck. $pm&tm<Dm3 ©± 

tc. *^-j*Tw©fi8ttWW©±aP3rJ17<!)5fe«»7 a 

^s^^n-s.. c©±gi53rji7(*. Bi2Cttic-ft&tMi 
mcwmtettm** u s^cu^ht^*- 20 

B 7 ©ftiSSB 7 a ttflrtttsWT w <t ft £ J: *> tC&JftS ft 

[ 0 0 8 0 ] m 5 ( c ) S^Jf50^l§g|J2 ©ifi^ 

ffiT40:»)t>. ±«3yJB7©$fc^7a©«Wrw 

*5t>-r*Hc/jNS<^$n§. c©nHs^tw-T4 

«. M&tt 2 ©0Jdtt4H&M*$ «fc Ma^f&T 
J:^. ±SPnr^7©5fe«a57 a ©J^fiKfeg^fciO' 
iH^Tw©firll^»3nfc£#K. 5fcffiSB7a#. 
^agP2©i>I^-ffiT4F*3CCfg^{:iR*S cfcMC!9:5£3ft 30 

[0 08 1 ]»C, 05 (d) ttt, ±SB3TJf7©^ 

<mp7 a £K*Bg)52 taymcitUhx^^mmm^ 

Sfl-S. C*l(C«fcoT|^agi52©±ffi©MftgP2' , 
2 ' Mt^i3a ©MfflltcSUJ-r S„ #8BEtt*tt4© 
Jg3«. S iO,, Ta,O s , Si,N,, T i O, Ti, 
0 3 . Ti 3 O s . TiO,, ^O s <ommm, *S^{J2 

•5.0 anbit&mx. -fvx-riL-jz-isincmmzinz 

©B3*i88^C^45n-5„ 

[0 08 2] Sfc. B?fS7 , 7Xvx^^>^W. ^EHR 
^ (SfiT^) ©<*2p6*T:bttS:fr|tn14£WTSSi;£ 

7 a £^gP2 t<Dfflt,Cft&LX^2,J?+ ^13a« 

aii^iSP2<!:©ratcr, «-*£Tw (= Tl) fCTgl 50 
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si-is. s/c. B5ia^5X^i-y ?>ifi*^ {t&mrtm 
ji&jw s&tttmic y> - v =&^t i> c t **ft 

[0 08 3] S6 (a) X\Z. Wl'XJ*>5. >)>?«. 
r. ^aaJ2©ftgf52' #HU*)IRe>tt£,, miM*>z 

fafc.£tf:^EPT:£ft*>6^*>M8^Tfeft&#s> c© 
-Y^>M*t©ftS0 3«0#>6 3 0' ©ffifflrt-C^^C 

[00841 06 ( a ) &C*Kr £4»©^EPS#fafc J: 
T*(nj*^^iS|J2*s<tD ! TSP3r)l 1 4c-C^->*SMW 
3*1. SfffiWfBBKj:*). ^SP2©ftgi52' toiO'T 

gpa t Ji i QftiHis 2 \m<o±mim ^ n s . * ©as 

^agP2©^+ y Vtttmz bOil^mTlXis. Ji 
gpa T@ 7 ©ftiS&gP 7 a ©*i^"ffi T w t -£S( b . Iftf 2*" 
+ ^ ^*t[SjM 2 b ©jajffiiJtCfSM® 2a, 2 a tiffifcZ ti 
X. ^aa52*5^ift§ 0 ftfe, COllWt>5 
>; > ^©^tSB#H«, B5i6L,fcl3 4(c) icnktm 1 'X 

S„ Chtt, 1^2952 ©SftSP2' , 2' 

[0 08 5] mi<K4*>* ';>^©B#ra* 3 3s^ci£ 

■C. TgP=iT@l©>Pf|filMl f <DmM&&&. 'PVtm 
m*)m.hinZ,. S6(C, ±SBr»rH7©5fe^SiJ7 a©_k 
M<Dtt5<Dft$lt>m3x$t\X&im7 c, 7c*^fE£3n 

s„ *fcc©£#. ^fi-c«s,s^ BiJOKe-tifc^tt 

t«4 (j^BSB^) ^13 ateiO*5^SU7 a 

©i«5ffliM«ctf»U ButeMffl'Jffi(cet4*t*4IK8. 8*iJ^ 
^3*i6. 

[0 08 6] 06 (b) -c-tt. ^2^^*>5';>y«: 
ti. TSParlll (CfflMSl b. 1 b«3 

fat$*VKtov^fafrh4*>Mmmt>iriz>i)\ c© 

•Y*>flgl : f©ft^e4(i4 5° *^7 0° ©KHrt-C* 

sciW^L/Oo o$»), si^-/t>s';>y(^ 

^>»BJ^|K0 3«O- *>e.30' ) (Ctb^r, £K>m 

[0 08 7 ] ^EPUfc^O^EPV^fa*^ JtZsWMM 
StiSi. ©IlW^ffltcj:*), i^iaa$2©M*4®2a, 

2 a e. *i . mnmmw 2 ©»«^ 0 *§jm*tcisi< » 

JfJt»i£ftS„ CiiKJ:*). ffitmM3H2<DT8fl^Tm 1 
£©^B2 c ©iH^-ffi«T4^6T2«:^3 < ft &„ ft 

*j, -f*>5 '^^©^ftt'^aii^isiB-r-sciw: 
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«fcO. 0 1 (cijVmiagBi a£|SJ*f«c. tuieH*agi52© 

BVtzm&mctzc tarejtB-c**. 

[0 08 8] ^2^W^>5 V>^tcj:0. T9! 
3711 ©1^952 £©*ffrffil f ©M(fJSi5#K:ftIS4E 
lb. 1 b*M3n4. iiufBM$4ffi©ra£4flg 

®2^-Y^>5 y^^CCfci?. *> yjf 3 a4s<fcO'± 
S$:3 7Jf 7©5fei»7 aOffOffitttglftSftfclB&tm 

us. 8*s»joffi6n^. friBfiratraiA8*sft£3ti io 

[OO89]05*sJct>-06 cc^f ia^^-c«. * 6 
#>D«>TSB:3 7Jf 1©±K, 5teffi957 a©*I^r?£TwJ: 
») €> J f J f>A#^ipI^T4*W-r-5^|aSP2 tJ&SfcOT 
fc*. 04r^L,fcS^^<h|gJ«ie > ft^tt^X 
fc«to : 2lslo-<3j->5 5. c 

ft{Cj:9, lftBaP2©«I^B2b©*ttffiTl*. ±SP 
3 re 7 O^gfS 7 a OOTK T w t — S 5 it 4 C i # 
Hffet&S. Ef(C v 06 (b) {Cm-T^2^-fah>5 'J 20 
^tff^e&lcJrQ. faiB|S£itaSB 2 ©TSB=> 71 1 i 
©«Wffi2 cO«^aT4*T2tc/hS<-C*. J:' OWE 

m2^*>3y>^(cr. TS=»TJiiK:«tHffii 

b. lbt»J8t». £7c06 (a)OHT, 
5TB3a& £<D7fffltCft* LA:IPmil 8 . 8 

[ 0 0 9 0 ] &«C. 07 3 ©*J&fe©0$3* 
7jVriEffi0-e*£. 07fCjS3tlfc*>©T«. 
W ft £©»tttmrjgj«* n/cTSB^ TJ1 1 ©iJcgjg 30 
3|Ssa«f8W<E>*lT<,»&U. *"T04 (a) K^TtflSrti 

04 (b) *s£Vm5 (d) -C^l/fc©tRC^ 
tt^X7X>f>i/KJ:'l > T»a7ll4±*37 
B<Dj«SSaP7at-CSi5*tlfc4 f f y^J13a*3SL.. 

©iMBo*ssat*moi 3 (H7 ccr jsmrsvr ) 

[0 09 1 ] <*6K:04 (d) *J«fc^H6 (b) "C^L 

tCJ: 0 . 1 ©*tfrffi 1 d©MWai$#*BiJr> 

r. M^fflib. ib*ffJfi£^S„ ftfc. t©<h*. us 40 
iBi$fl4oBlb, 1 b©^4ftSW0 2-C*e. cvms 
4>. #fi&14#*4©B 3 «, ^Xvi-^^icfc^t 

[oo92]07 rra, g -r^)H4Wif4<De 3 

< . TSB^T® 1 tcmmw lb, lb zjtmrz. c© 
<to^a-e*-3Tt, ia7K^-r«fc-5(c. Tspnrji 50 
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1 ®*f[SjM 1 d©«^ffiTl*iB8»7 a©»I^ffiTw 

c 0 0 9 3 ] /t/du 07 itm-rmmmsz.^ ft»> 

7 ©5tJSSP 7 a ©MffliJKttgf STSfln TJ1 1 (*5£4® 

i b. i b*m?z>T$v>-3Tm) tmuftmm &t<o 

T0 7 tajk-rmffiBS.^ ^ Ftu, 11^12 tejn-ras 
wmm^ 9 Kr# e. n 5?!© ? -< h 7 > y > yaifwaa 

m*Mft-V$tH,\ His. BTlc^rrmniAl^v Ftc 
tei, >r > <fc 9 7 -T h ? > ^> ^©IfciSrffliiijiJ-f 5 (c 
». TSB=J7J1 1 <DM®m 1 b ©fS£48K0 2*. TSB 
37101^-^ FBi bT©«8lit#siSTL-ftt,>flg 
«::*:;*< -f fttfio., 
[0094] 

[HJfeW TSParill^ltiaaJl a (* 

Sl,>»2 ) ft£-©^&Sl>K^*SMftS^©SIM 

0)01 5CC^\ S£3fe©»|gfigsa^5» F («T. »SS» 
Svn * FAi-TS) 

©01 6(C^, fi£3ft©?fMI6^^^ Ficfecvc. TSP 
=)T)1 1 1 5-^112 (c^5*ifc<®*4® 1 

la, 12a (ommme 5* 3 • t LtcmmmM- » 
f ( err. sisam^ f b i -r s ) 
[0095] ®07 (c^-r. *mi<Dm3<D$mBm<D 
mmm.^ > f«c*ji»-c. rspnTB 1 Ki^snfci 

#4® 1 b ©flgfcWS 0 2* 2 • £ GfcWgsaM^ •? F 
(«T. FCi) . teJ:0'HiifB^4ftSe2 

Z4' tL tcMJimm^ v F ( «T. 9 F C 

2) 

®0 2 tCj?;^, *%H^©^ 2 ©HJi^Sg©»«M^ -v 
Ftcto^T, TSParlll «:0fS3nfc^4aiH52©iiS$ 
-*SH40. 5ymti-U ButEi^j|aSP2 Cc^fiSS ^ 
fcfll£4ffi2 a ©^4^^01*3 0° , TSP^rJllK: 
Jf^Snfc«l4Ml b©fflMftS0 2*2' ib/cjSJ® 

f («t. w«aa^2/ fdi) » tecto'Buta 

^4ftS0l*4 5- . ^4^*0 2*2° <tCfcff)Km 
m^-? F («T, PIJ®IB«^ ^ FD2) . fc<fct>'iiuteM 
S4ftK0l*4 5- . ^4^S0 2*5- tLtcmjm&M. 
^5 F (WT, SEMSSm^ ? FD3) 
[ 0 0 9 6 ] ©0 1 tC^-T. *I6^©^ 1 ©IfeSSJf^© 
f FK*it»r. TSP3TB 1 {CJfJf&SftfcjEg 
^©KeSBl a©l«S^H*0. 2Mm, TSPar 
ilKMSnteffi^Il b©M£4ftfi0 2£2* tL 
tcmWmM^v F («T« SE^®m^ » FED . 
il^iffBl^S^mH^O. 4(im, ffl*4ftS02*2- <t 
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Ltcwmmm.^v f («t. m&w&~~ -j fe2) . *s 

<fctfi?fBiiS;*^-i£H£0. 4 Mm. <£M#&<9 2* 5* 
£l/fcMW8«^» F (feTF. MHBftfv? FE3) 

©HJ?£. 0. 3«TS-Lfe„ 

[0097] xnra. *rwatfc*n-e*i©sw« 

"^ST o%MFM (magnetic force microscope ; SI&Sv 

v Ffctetf£±^aTH©$Ba^©iS^Tw£SEM 10 
(scaning electron microscope : ^SESfH^SBSfciS) 

c o o 9 8 ] m 8 ictn-r £ s cc tsb^tji i ici^age 

m-^ v F tcit^r . 5 -f h 7 1) >i> > ^S*i/>3 < & o 
Tl»5Ci*it)<P5. SiiM^^ FDKOOTifcffflR: 

£jtaap2{c^£3ftfc«*4B2 a©«&# 20 
K0l£3O' £945' iChfclSlfi. hyv 

*s««9 o* «csnri,»swgB»si^» fe*ji-c*s 
t. Ei*l»t>r. JfUfiaa-N-y FDJ:»j*>. J:»J9Y 

\-y y>i?>ya»/j>s< tt^ros. 

[0 09 9 ] «_bDSOMS**>&. TSPaTJfSc^agp 

©JBlfcM©gRtCifi»,»e. J;07-f h7'J >y> y©*i 
&£<rF3tf*C£a*T£ St 3 
WW«^» FCiiC2*Sr**£. TSB^rjll te 30 
&f£2tiK.tmmi D4>ttltAit0 2U2* £9124' 

©##. v? v>v > >?mz>i^< «tort> 

S„ C©«|Sltt. !UnBftl^7 FD2£D3©5-t F? y 

>y>ya. 4$«fcy : »j^«»--y FE2<tE3©5w i- ? 
y>y>4/afcfcSB#ccHj-c»,>s. &*s. #Jfci£-c«. 

fc. *©fS§ttS*tc-^Tttf£$-f*. 
[0100] S 6tC. MMBM^» FEtcr?l>rS"C* 
-Si. E2. E3tC*5W-*7-r K7 ■J>S?>ya«#NSJC 
/h3<«Co-C*J0. »*lA>tt*£&-3Tl,».5#5. El 40 

scfews 7 r 7 y ya«#^m{c^^ <ft->w 
•sc £#;&#>*„ cnj*. TapnT^nc^snyci^ 

®SB1 a ©S3 H**/Jn<* MBfiBAl'w FEl 

©JBtt. ^J^SBSv^ v F D (17 #M) tcafit* 6 ® £ 
o-cteti. fit-^-c^-f Yy v>v>y feo-c 
C>Sfc©£*«'J3nS. ttfc. l^iggBl a©SJ3HfC-p 

t»-ctt. ^iJcc^K^tfo/cCDt?. *©»g$*§*fcoi,>-c 

[0101] »JgfiB£^ v FA*>6E£-C£fl3U 

-c. W^Lfc^ittSOC/^tcr^^ ';>^>i/ so 
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fi£i'J5£L7*c. HH©*ffiK:-oC»T«09«C^-r-'y- 
^H*«l.»-Cttl8-r*. £f. fEH$l?#±tCfI#X (re 
ferense write track) £sBSUU •€-©&£ ©{f-^Xfr 

-l>*> t>jt¥micm.thUtc F 5 •> ^tiT w Coptica1)©ift 

i. 5~i. Qmmntci<LW<mum^z*im-?%. 

[0 102]*Ct. HRS»<b*4«Jg8a^^ F 

(a~e ) *m-^xift^Y©*racc*i#, H«fBm^ 

X. Y©^SPXl, Yl£?8*-f £„ -xtc. «^x. e-st 
Y2 ( = Y-Y1) . *S<tO*<t^Z2 (=Z-Z1) £rHI» 

3nrs£. m9K.7K?m£.®&X3, Y3, Z3#f#6*i 
s. 

[0 1 0 3 ] S^^X3©l»S«:*f-r-2.*'C^ 
X3#. W*mMY3, Z3©£©&S£S£fc>-?-Cl>S*P 

SrSJ-^ »^^Y3©*-i:^x4<t©3S5^Y4<k. n 

£.mtZ 3©*^X 4<t©3£X.^.Z 44 ©itl^ffiT 5&ilJ 

it*. *nn-c. t#6n/cin^T5«. Dc-n-- 

X^-> FifI4iif(fnr*J«3, CODC-C U-X^O FM 
T5*>6 F^5» i?tITw(optica1)5:?|C^c*>©*S. C© 

^*S1 OKt^-To 0 1 O&CtkT h7 y 

«. 08(c^-r^-Y h7 y < * 

^y>y> ; y'fi©<sifi]«i&<isiD-c*s„ oso. 
« mmsiwMi£2ti'c^z>mmm£t.^ •» f d . e «. & 

lagp^gsgn-ct^jr^SMaM'^y F (A~C) jctfc 

[01041H11B. T5P3Tlll©MMffll b©« 
^4ftS0 236i2" -cm— £ft. SiaaJl a©W$H*sS 
tt4«B»©WW»Sl^ ■? F E (H1#I)' *ffl^-C. 

ti^tHDmm&M-^ v Fcc*5Cf^7^ b7 >;>^>^a 

fcUSUfc. %*s. a©Milii0. 3wm 

ifflw?-/ y >i»ya*a'jsofc. lai uc^ 

T^SSC. ^aSBl a©iS5^-j*H*0. 6jumSg$ 
ort,»<*i. fJirfBiS3^£rI£0. 6Mm«±tCbr 

fe. F7 y^v^afct&s^hL&i^c <«:*!*> 

j5p-5. H^g|31 a©lifS^H*^:*<-r6Ci«:J: 
•5. 7-f F^y>y>^fi*5/jN3<%'2.©ii. JiSP^T 
II 7 ©5fe*sagP7 a <t . ^a§P 1 a ©^©MiB'JCCjlO'* 

T»3Tii (ffli4Mi hzm-Tzr^rm) toyw. 
mwmz n. j: «3 mriai^egp 1 a <t±gp=> 7 ©5t« 

mi a <b©H-Ciift&W#IS£L*>-r < teZfrbVib 

[0 10 5] iCo-C. C©^(CteWS^+ y 7m3 
a©l®Jf«0. 3umt45*i, 131 1K^-TJ:^(C. 
HjtagPl a©H53^-ffiH4. 0. 3 MmgJSfeOKC-rtv 

tf . o ? ^ h y >y > ifm&hz < r * s 
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F v y > y > 4/*©fliifHJ3ljm£ & ^ 9 tm-c % & t,* c t 

?Jp6. *^?§-C , « > HjggRl a©«<*^-?£H£=F + 
m 3 a © l 3 fg^Si U/c. 
[ 0 1 0 6 ] m 1 2 HitagP 1 a©iSf$Tji£H#S0 . 
4 u ft. TSI5=3 TH 1 ©<S£4ffi 1 b ©<S£4ft 

m.e2&mts:zm.&<Dmmm^v FE£m>T, 
-eft©«isa&gi^ > fcc*$w&7 f ? y >y>ys£ 

aije L/t. &*5. ft^|3a ©HJ¥tt 0 . 3 u m"C 

m^x^j yy y>y>ya^ajsu/c„ hi 2cctf-t 

«£ 5 SC. TJi 1 ©fg£ffi 1 b (DfmMAe 2«r^c 

[0 107] Cttfi. <®*4ftg0 2£;*S < «Ciic 
iO. ±gB3TB70D$fefflgl57 a <!:. ^32gP 1 a (OSJS 
©MMfcJlD^TSB^ TB 1 (mm 1 b STSC 
3TB) £©S68fc!>s8i3n. <fc 9 irfBI&gSP 1 a <t±SP 
3 TJ§ 7 ©Stasis 7 a ^©fireiSft&^^l^-r < 

ft^i!p6t*5. mi, mw&e 2**so 20 

LlfSi. TSB3TBl©&ffil e<tflg£4ffil bS"C 
©J®J¥#?? < ft 0 . * S<->te. WfBJgffi 1 e ©e^T 
3*Mn$ < &•*>©"?. TSP^TB 1 ©±SP^-JU Flit 
l/T©®fifc#<aT U T L/ * 5 . 
[0108] *c-e. ^f^rte. M*4ffi 1 b©<®£4£| 
£02*2" *>e. 1 0' iL/t. HI 3H. TSP3TB 

i <Dtmm i b ommng e 2*ifi& s*s£5t©?t§iS!gi 
-*9 fc (H7#j(S) £fflt>r. -e-*-i-eft©p|)gsg^ 

9 FK*JW*5 W F "7 'J >^>^»*aJ^Lfc., 

9 7*B3 a©$UP&iO. 3(im-C«-Sntl>5„ 30 
2 ft:. CO^-C^HQfCTn-r^^ffl^T^-f F7 y 

[01091113 te.7j%-?J: 5 K. <lg*4ffi 1 b©<5£4ft 
K02^t<-r-5<t < 7-f h7>J>i/>i/tB4^< 

TB 1 ©F5»cM£4® 1 b SrJfcfiSTS C 7-f 
y >i>>^©IS££W©JTS±rJ:^SM-C£>£t <b 

fc/a, simm^v FCKtt. Steffi^ 

i-KEOcfc^K, ^egpAs^^nri^jri^-c. Bole 
<^ft«0 2?r*»tc«5^:*< Lfe^CiCC«. 40 

■^9 F e i ia)gs©7 y > y > y»l*am*«8£f-cs* fc 

UC£#H1 2 til 3£*tM5L'r*S£<fc< fc>*> 

[0110] W±©SI®litemKJ: »), 01 *s J:tfH2 K. 
JjVrj^fc. TSRnTHKcBliaSSl a (*6^«2) 

ZBifcfZ c (t*!. 7 -f h 7 y >y>y©i£££}qfiM-c 

S3.>£-Cif$U< . S6tC#Sl/<tt. ilicwtgg 
SBla©«fc^{C. -e©^£*gff$tt-r£C£tNfcS. * 
fc. ftTiBl^igSB 1 aOl3^ffiH4, =ft77l3aO 
JHJ5©l<ig2pe>3{g|lK<!:L. 3 6tc, tuiE^aSPl a 50 
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©Mffi'jKfitg-rSTSCnTJl 1 ©±M(C<g£4ffil b&?& 
EXU C©fllfs4ffil b©<ffl£4ftK<?2£2' -1 0' 8 

X?#. U^feTSi53rHl©±SP'>-JUFB<tOT©ti 

[0111] 

[16^©^] JWi^L/c^BJCCdcn^. TfflJaT 
IKft » ^B<t©>Pt[^®©iH^T^±gi53TlST 

[oii23«k. fRatk&a<mvt*fflmcmiir 
^ct-c. ±gU3TJi<f:i^agi5£©ra-c^-r6iine 

filll«:F7 9^itITwrt«ciRisi>'2>C<!:*s-Cgr-5© 

[0113] £/c. B5fEKil2gP©iS3^«H?r. =P+ 9 
^"Ji©)ffiJ*© 1 tefr 6 3 (g^ft-C^ U 0 *>T» a 
T)l«:0^3nS<®i4ffi©^4fte*2- *610" g 
Kfcf.SCit, «fc0 F-7 ';>^>^©^*ffll$iJ 
r* v L^fcTgiS^TBOigP^-Jl-FJliLr©^ 

[0 114] *fc. T^Tmtmz3Htfr-&lcBf& 

mvmzf&HLtcmc. sejcac^ii^wr^mi 

m%>&Bf8.~c # . b *> fcfrf Bl^*ag|5©$i-tffi T i&±SiS 

3TH©*i^ffiTwiiffi»scc— S:s-e*c£*s-c# 
?>„ * fci4*^(6i©*(&itt4wr s» 2 i)c 4 * > 5 y > 

^(C J: »3 . BuIB^4agp©Sffi©MffliJ^ 6® O'^TSUn y 
®©±S(Cf^4S*ifgfi£-C * & . 
[0 115] S^cc, T§P=iTJl©±K:^sf)^aaJ*iS 

**if4©@*i^*ofc«. mrte^ 1 s y > 

+ 9 7"@£©*t[6]ffi©*a^ffiTl£±SBn7B©JI^& 
»2^-f*>5 y>^(c«t«3. BylS^aap©^^^ 

«{ciai^«(c-r -s cim. * fcHufe^iiagp©*^ 

[0116] 9^»*S i o, 

Igfct, ^7Xvx9f->y*ffiffl-T^c£«cj:y 1 
HUfe^eStt^©)!©**^*^^. T8BnyJi&<!:'© 
SStt»if4©)lCc jry - SCi Hfitt^. 

[H 1 ] *&*Fi<Dm 1 ©HJ60.®«: J; SW)Sli5Sm^ 9 F 
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[03]02©I I Ittfc&^T^LfcWgOfVfittt 
[04] (a) ttl>0 (e) tt#f^©m ©&B88K£i 

[05] (a) «ci»l, (d) &*m}<Dn2<DmwmM 
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10 



[06] (a)^»l (b)B. H5<DMft<DWft#tt 

[07] *mi<Dm3<Dmmmt,cj;zmmMm.^ v f 
[08] TSPara^i^asp<D^t»:<D^s«ss!CD^ 

[09] ^4 b?<J>is>ifm*Wl£?Zm2<DyT&<D 

-^-i>0. 

[010] TWarmwtim<Djw<DXto&mk<Bm 20 

[011] 01 fC^T§IS^TJl©^fi£tf^^&e>2*2• 
^t©^-U IHagikD^3^H©Sfe-5,ffl^©»)H®M 

[01 2] HlK^J-ftBaMHfiSS^ffiHtO. 4 (m 
m) ICtit-L. T2&*Tm<D®&W<Dmmg.9 2<Dm 

ft^iitofiia^ » f zmt . » 2 ©^stc j: 30 



[0 1 3 ] 07 vi^-rr^rm(Dmmm<Dm\Am.e 

[014] ft*OMRffi9l^ 9 F<D*»j6*^T»rBi0. 

[0 1 5 ] 0 1 4©XV*ll©gB#4fcAuEffi0, 

[0 16] (a), (b) ttSf*©»^Mt(03 7l© 

1 

1 a. 2 
1 b 
1 c 

1 d 

2 a 
3 

3 a df+yfS 

4 *6&H 

5 n-ona 

7 ±SB=iTJf 
7a 
8 

G 1 
H 

Tw 
01 
S 

02 (ma®<DW%&?>mv : z>T&=i7m<D±.mt l cB 



mm (us®) 

2 b ^+y^|fijffl 

{us mmm) 




[07] 




(15) 
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